Effects of ethylene glycol and metabolites on in vitro development of rat embryos during organogenesis.
The aim of this study was to investigate in vitro the relative impact of ethylene glycol, a major industrial chemical, and its individual metabolites on the embryonic development of rats. Rat whole embryos were exposed for 48 h (day 9.5-11.5 of gestation) to ethylene glycol (EG) and its metabolites glycolaldehyde (GAl), glycolic acid (GA), glyoxylic acid (GXA), glyoxale (GXAl) and oxalic acid (OXA) at increasing concentrations. Embryotoxic concentrations were achieved within the following range: ethylene glycol (100-200 mM), glycolic acid (3 mM), glyoxal (6 mM), oxalic acid (1-3 mM), glyoxylic acid (0.3-1 mM), glycolaldehyde (0.1-0.2 mM). The pattern of dysmorphogenesis with all compounds including EG showed a general embryotoxicity with diffusely distributed cell necroses with no specific target tissues selectively affected. The results obtained in this study emphasize the hypothesis that the metabolites and not ethylene glycol itself are responsible for the embryotoxicity of ethylene glycol in rats.